Balneotherapy is a treatment with healing waters, which includes bathing and physiotherapy in thermal water, therapeutic drinks, medical massage, and water jet massage. It is based on the buoyancy, physical properties, temperature, and chemical effects of mineral water. Throughout European and Japanese medical institutions, balneology and hot spring therapy is very much a part of routine medical treatment. The mechanism of balneotherapy is not yet completely understood. Balneotherapeutic procedures are mainly performed for the prevention, treatment, and rehabilitation of musculoskeletal diseases, but they have also proven useful for various other indications such as for the treatment or rehabilitation of dermatological diseases, immuno-inflammatory diseases, chronic pain syndromes, chronic cardiac diseases, and metabolic syndromes or neurological diseases as well as in the rehabilitation of patients with psychiatric conditions. Balneotherapy works well in the case of muscle tension, as it is relieving and relaxing, and it may be associated with improvement of various diseases. However, further investigations are necessary to determine the effectiveness, safety, standard procedures, and potential side effects of balneotherapy. (J Nippon Med Sch 2018; 85: 196 203) 
Introduction
Balneotherapy is defined as the therapeutic use of bathing agents such as mineral and thermal waters, muds, and gases 1, 2 . For thousands of years, humans have been seeking solace in the waters of a hot bath. The new developments and events in balneotherapy may be summarized as follows.
Balneotherapy has gone global from Japan to Asia
and to all over the world. In recent years, interest in medical balneology and hydro-climatology has increased worldwide. There is now a growing number of published articles on balneotherapy, originating from various countries and centers in different locations 3, 4 . Japan is the country of the "onsen" (hot spring) and "ryokan"
(Japanese-style hotel), i.e., the kingdom of balneotherapy.
North American, Russian, Indian, and Chinese balneotherapy organizations are up and coming. 
Evidence-Based Medicine on Balneotherapy
Japan has many thermal and mineral springs and a history of the tradition of spa therapy and balneotherapy, which was used for the treatment of various diseases. cytokine production, and helper T cell subset differentiation and proliferation. Generally, Lee et al. 17 found that the studied hot spring waters had the capacity to improve skin inflammation associated with atopic dermatitis and a tendency to downregulate the production of skin inflammatory cytokines and increase the Foxp3 + Treg cell population while decreasing the Th1, Th2, and Th17 populations 18 . They concluded that spa spring water treatment suppressed inflammatory cytokine production and modulated the differentiation of CD4 + T cells into Th1, Th2, and Th17 cells, but not Regulatory T cells 19 .
Immuno-Inflammatory Regulation Effects of Hot Spring Water
With these experimental protocols, researchers can compare the efficacy of spa spring waters immunologically.
The effects of balneotherapy on the immune system have been evaluated in some studies. Ernst et al. 20 prescribed a regular hydrotherapy regimen to 25 volunteers over a 6-month period and compared them with another 25 volunteers who received no hydrotherapy; they found a significant reduction in the frequency of head colds in those receiving hydrotherapy. Furthermore, those subjects who contracted a cold were less severely affected, and the duration of the infection was shorter, suggesting that regular hydrotherapy represents an effective prophylaxis against common colds. This finding was not confirmed in a further study of community hydrotherapy in schoolaged children 21 .
Chronic skin diseases such as psoriasis 17 have been assessed but mainly in the comparison of standard tap water with specific spa waters in Europe. Some of these studies have shown improvement with specific spas, suggesting that the minerals in the water have a direct effect on skin disease 22 .
Chronic Pain Syndromes
Balneotherapy has been practiced for centuries in the management of chronic pain syndromes. It is based on the indigenous natural remedies of natural spas, such as thermal and mineral water and gases (carbon dioxide and radon). The beneficial effect of balneotherapy for chronic pain syndromes is probably a result of mechanical, thermal, and chemical effects.
Lower back pain (LBP) is the most common musculoskeletal complaint, and its lifetime incidence is estimated at 80%. It is a main cause of loss of work and has significant effects on the economy. Most patients with acute LBP improve spontaneously within 4 weeks; however, chronic LBP is extremely common and usually mechanical in nature.
Gore et al. 23 demonstrated economic benefits in using hydrotherapy to rehabilitate patients with LBP. Bello et al. 24 randomized 306 adults with chronic LBP to group hydrotherapy or land-based exercises, and they showed statistically significant improvements in those undergoing hydrotherapy and deterioration in those treated with standard physiotherapy, which is in accordance with 
Cardiac Disease
As a cardiovascular disease syndrome, chronic heart failure (CHF) continues to gain importance and is the common outcome of many cardiovascular diseases such as hypertension and coronary atherosclerosis; thus, it requires additional new strategies. A role for balneotherapy has been found in the treatment of chronic cardiac disease including heart failure. Hydrotherapy was thought to be potentially dangerous for patients with long-term heart disease; however, current studies have suggested that the heart can tolerate emersion in warm water, and heart function and general well-being can improve. Cider et al. 35 assessed the cardio-respiratory effects of warm water emersion in elderly patients with chronic heart failure and showed that hydrotherapy was well-tolerated and posed no danger to patients. Several reports have shown positive benefits in QOL, heart failure-related symptoms, heart rate responses, and stress hormone levels in patients with chronic heart failure treated with regular hydrotherapy regimens 36, 37 .
In 1989, Tei et al. developed a form of thermal therapy for heart failure, and it has been approved as one of the advanced medical care treatments by the Japanese government insurance system since 2013 38, 39 . In 2007, they changed the name to Waon therapy, "Wa" means sooth- 
Metabolic Syndromes
Water temperature plays an important role in the metabolic effects of balneotherapy. In Japan, the most outstanding feature of balneotherapy is repeated wholebody immersion in warm water at 39 40°C. It has been suggested that balneotherapy is beneficial for patients whose platelet antioxidative defense system is damaged, such as those with diabetes mellitus and coronary heart disease.
The Ibusuki hot spring ("Sunamushi") sand bath (SB) has traditionally been used for the relief of musculoskeletal and neurological pain for 250 years, and 260,000 people visit it annually. The SB involves piling heavy (40 60 kg) and hot (50°C) sand on a person's body in the supine position; the sand is heated by the hot spring water that gushes at the seashore of Ibusuki. Tanaka et al. 42 studied the cardiovascular and metabolic effects of SB from the viewpoint of accelerated circulation. In this study, the general physical parameters (blood pressure, heart rate, and sublingual temperature) and plasma chemistry were examined in 20 healthy men (mean age 36 10 years).
The subjects wore a thin bathrobe, and a venous catheter was placed in their forearm for blood sampling. They rested in the supine position for 30 minutes and were subjected to an SB for 10 minutes at the municipal SB institute with hot spring piping under the sand. In another 28 healthy subjects (mean age 44.3 2.4 years), cardiac outputs and plasma catecholamine and RAA activities were measured. An intra-cardiac study using Swan-Ganz catheterization was performed in 6 subjects. After 10 minutes of an SB, the diastolic blood pressure was significantly decreased by 6 mmHg, and the heart rate and sublingual temperature were significantly increased by women's waist circumferences in sub-healthy people 54 .
Especially, aquatic exercise had a small significant effect on pain reduction, improvement of function, QOL, and mental health. Compared to balneotherapy, exercise in water is more effective for treating musculoskeletal diseases than passive immersion. There are no long-term effects, so to maintain disease stability it is necessary to frequently participate in water exercises.
Conclusions
Balneotherapy has a wide role in the management of various medical conditions. Although the data in some research studies are of limited interpretive value, there is a developing body of evidence supporting the use of balneotherapy in wide-ranging conditions as varied as chronic arthritis, chronic pain syndromes, neurological disease, heart failure, and chronic lung conditions. As the understanding of human physiology has improved, it can be seen that balneotherapy has diverse benefits, with particular emphasis on QOL, well-being, and physical conditioning.
